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e tse sef as- »&is oise!- gxia o\x\ Ai^goii mm S2^ f pwm am a a pwm 
ejWEiM oisstoi d\\x\ B^m Mo\ms\, pwm fjtHEi^ ay as- ^ieh &*ie 

OI§» PWM 3tHEI XHI CH¥M OISWOI <*MXIICH2f DC^ a&2| 3 JIM SIOIotDI, &D\ 2\\ME\ 

^oi ea:?i e^as §y swi ^ssfoi aa^isi ass xi§a^ ^§xi2i uunam diai*!^ 
aHichs >i ^m-a tii m e- <msm oigehoi pwm eitHEi°j ^xi i]\o\m m^m ?seoii m^o\ si 

Q. SEih ^ AC/DC ^tHE-jM g6H >JI Xh CHI OI»a§!8 g^5fb Sl^2h gS! SS *JEi » 

^0{| 2|8H 311 01 M 3I0|> 3& a^M DCS§!2S £t*AI3lfe AC/DC afflH, 3 AC/DC ^bHEH2| 

M^aSM ^jWE-iS f§6H AH JU XtOU E^Slt: SI^S S^S SSStQt Olgsf A| UOll mS 
01 HO. 



£ ib 1^321 g*a:>ig ^x\m o\x[ M±m ?^£. 

£ 2^ £ 1011 £|» ^y^jo] gXIS 0|»A|^:1I2| XilOi 

5E 38 e BIB Oil 2|B §Xlij 01X1- A|^ii2j ?gE. 

£ 4fe £ 3011 2ie PWM 2t*)Ei2] X||0)M^£. 

£ 5i=r PWM ^biEH 3||0|§ <Ms &«:?|S| LH¥ SISSE. 

£ 68 £ 42J 3/2& ^^SxIM UQ-LHfe ^H^£. 

£ 7g £ 32| PWM 2JtHEH °J XilCHM^E. 
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£ 8B £ 33 Al^iHilf £ 13 Al^gjg SIS 2111 0|§*f Al^iiS U&fcH £ £ . 
SE 9fe £ 33 Al^iJUj- £ 13 AI^U 2JHM Al^iJg UEItH £2. 

<£32j ^^o\\ a\m ^^3 ^s> 



10 : 


s^g bbpi 


20 : 


PWM ^tHEj 


30 : 




40 : 


pwm eiwa 


50 : 
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60 : 




61 : 


urn 


100 


: PWM tH EH fllO)¥ 


111 


: 2& XlSfl 
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114 


: XHIOPI 
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: 3/2& £fS BSPI 
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: JIOIS 6iS Htg3| 


210 


: Xh§ XHIO^ 


220 


: PWM ojtHE) »|0i¥ 
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: ^I^I B^PI 


512 


: 3[^B 


513 
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515 




516 


: iUII 


517,518 : °HH }|0|M 


610 


: 3/2^ ^i*¥ 


620 


: 3 XI /SIS 


221 


: bhspi sgj- *i3xl 


222,225 : Dt&D\ 


223 


: PIXHIOPI 


224 




226 




227,228 : JIOIM 



mast msf 



£ §X|g OUF AI^OII a» 2^^, J|^3 §X|^ 0\X\ A|^H3 m&m D[J\H 2!^ 

SAH AC CM A|^U3 i§i ?fXI^ S2* 2^ ^ EH »£|2| £!tt)EHS Olgff §X|S 01 A|± 

uoii mm aoiQ. 

^sppi- s^e a^spi ^Iohah i2g sn= 3101 eh otxi- ai^ojqi eh*j^ wei\w\ ^££f 31 
31^21 mm am 5*0101 01x1- Ai^gjg &£Pi3 uhxkmi xt^m g^m sxioia. aa/d « 

£PI3 EH 0|| AH U2b J 1 31 3 2! lie £PI^£i S£S b^CH ^te ^Si »a. BfH^lfc 4> 

g^h3 ¥SK)ii a 311 aoi kspisi aaa ^nf^s aas^i sioia nam aa. oias a-s^i 3 2 
as Ji\o\m= sxpf w» xhicm Ai^gjoia. 

01 Xf XHIOj A|^!i3 gH^fe HJI AC 01 XI- XHI OH A|^BI» §XIH Oj Xh flIO) Al^ljo^ 9JLQ . 

AC Oj XI- XHI CH Al^gjg, SIXKXI 5S6ffe SSM AC 0|go>01 ^IXfOII gSShCM AC 

fflS^PISI 3IXf3 HIWSSSW ^2^13 MlOI&a. 0ICH AC sISg OlXh 

A|^H3 2^!^ ^£3 ^24iLH 01^5^0^^ 0^13 AC U2JPI3 M^B S^M 0|g8PI£ 

BO. 

^SOII §XI1 01X1- Al^iiB, ^2^13 ^^OIB eeFOI a ej-e 2^18 CHgg 2^ £ 

«3fl(0RB 10, Mh0|£|>iEH SblEIU IGBT ^UHEH) 3 gSKX 3||XK)|| SlffO. CUa/d AC sl^ig 01 

xh Ai^gj^ §xig oixui^^3 ^*!6h£ omM aa. 

AC U2I 01 XI- AI^H 

<§•§> 

2) oiw ai^^3 saoi siSAmsi g>xi s^a. 

3) J\\m MUM X\mxl& Aie}(clearlng tirae)0IU £l^&^3 0|^£^F fea. 

4) xh&^i3 ggoi ^oh£ aa. 

5) a=^o| ^xiigoi sm. 

D *a^isi ^oi aoiaa. 
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2) SI 3 ON ^XHolfe AHH ah£M(Subharmonic)OII 2JSHAH MAjbT 2E (Tortional Mode PI- 482PI «D. 

3) aa:ns Mgapi hh = chi e^^oi goi am sd. 

4) »a^|2| SIXKMI aWS S28PI ¥I6HAH Gt» SS2PPIB 0IS5PI ttH^Oll A| 2J- XISOI # 
Sol 3D. 



oa> 

D ^oi soj£ aci. 

2) JI80II SBWte AH* ShHMMI SloHAH MAibf >l°l HCf. 

3) AhgohXI SPI ffH^OII S4^0| SOI ShD. 

4) OUf a^e *a:>IE*0||A) g^g>:i ffH^OII AIZ! XI S 01 ^D. 
<&g> 

D g^pi- ^d. 

2) 0\X[ A\±m°\ aSIOI 3IISAH12I S§1 BtD. 

3) 5ii»ahiai ^le^e Aiaom »a^i ^i^^^^j o^ezh ^d. 

4) J\\X[ »B3|2| S30I 3D. 

5) a^si saisoi 3D. 



*pi sxin o\x[ M±m°\ eg§ aa»2»»fc ^i^soiife. ara^isi «^boii chsi ai^Eie 
shoi usaioii cnaw:n see a^asi a a* oigafoi 01 ai^hsi m&m m&mo\ n\m mho\\ 
o\m dig fesis ^oi^ 'generrex 1 oi» ai^uoi oi bh &h ^eh^ aa:?Pi- j»ee pi§£ ^ n 

soil cm me ^^aii nae ^^^ Mi e.i oheh^i h^isi- ^a^i aa^i s§s^^ §D£ib b§8 

3CH^ ViteCh 



£ 1g 2|^2| 5?l Sa^lg SXIS 0\7i A|^i](Potential Source Excitation System)°J A\± 

m DDLH3 SID. 

nejaipj %x\m o\x\ ai^ss tta^isi m^B a^e o\xt ai^iusi a^2^2^ Af§6fb ^ 

^a^l(4)2j a^g 01 XI- AI^^JM £J^a^°^ a^g BePKPPT : Power 

Potential Transformer )(1)2h 3 a^g BgPI(1)£l 3# a^lM 0|g»0| OlXf- A|£glS DCaSl 

^ai^ 6pi »a^i(4)si 5ii»(3)2i oman^ sesifc ac/dc atHEi(2)a f 3 ac/dc am 

9(2)2| AC/DC £^ XilCHS ?!» D\\0m A|3b h § tt»A|3| BlOlSJfe BMMBH(5) S ?SSD. 

£ 2br £ 1 CHI AH MOI^ BB2|e! §X|§ 01 » A|^ii°J XHI CH M^£M DDLH3 2A£r £ 13 

§§1^(5)^ XII CH M^£0ID. 

»a^i(4)si t^Bx^ a^a aws ^sahoi 3i«Ai3Pi ^ei aa egpi(5a) si aw ^§ 
s es^i(5b)a, 3 a^ eepi<5a) u aw ^§§ e«3i(5b)» msh ?-ii^£i^ aa^isi & 
xFa^a aw oil °i>ia^ ^a^i asm xf§ s§6fb xhexnoi¥(5c)2f, x^xiioi¥(5c)°i ximztm 
5§6f^ ^ §^i(5d)2i, oi xf Ai^gj saoiu ^ h a^i a&3 ?y»aoi OIXF AI^HOII XI 

g5|b ^SXIIOI¥(5e)a i ^31 AC/DC 3WEI(2)2| S^mol 4*Sa0J¥(5e)2| ^1^^°^ 

a^ a# ^#^|(5i )£f , ^>0| 4=e XH01¥(5e)°J Xlg^e 5§6fb i§^l(5f)2f, ^saiOl ¥(5e)2f 
X r gXilCH¥(5d)5J M ^ CHI 9\oW 4= SXII0I9 X^XHOiM XFSaei 5^ a^^l(5g) » 3 a^^l(5g)3 

#^amon 2i >i ah oi ac/dc &WEi(2)sj gi^i xiicnafe mm^\ xiioi¥(5h)^ ^^tioi aD. 
3£i3, »a^i(4)si si xk 3) oil anaia* eahoi ^ji ase °j^Fa^ om« nai^Jdnitiai 

Flashing)U^(6)^h Q 59SD. 

0|£f&B §XI§ 01 XF Al^^jg, &a^l(4)°l 31 XK 3) Oil xHM^^ 01 H 

BlldJdnltial Flashing)^l^(6)M OISKOI DCa^M EI^SFB M»0|| X^OI ^^13 01 X^OII 2|SK)t 

»a^i(4)si M^a^oi ^szjd. 

3ai3 oi a^s ^^pkds mmo\ ac/dc ^tnD(2)a^i°^ mchzid. d§2^ ^a^i a^ 

3 ?-||#2i0| 01X1- AI^^CHI XlgShb 4^eX1ICH¥(5e)2f ^a^i^i &XFa&3f ?-ii^a r 

01 ^a^l a^e Xrg i§6lb X^ X||0)¥(5d)2| dll S^^l a^M SS6fb §1^ X1ICH¥(5h) 

b ea^oi Ac/Dc^tHE-j(2)e aioiBQ. sEei- x^g xiioj¥(5d)oii^ ^a^i^i a&^ aw3 a^ 
^§§ &^j\(5a)9} aw f§§ ^w^i(5b)M oigahoi xhg^ ^a^i°j ^^a^ a awe ?-ji^ai 
s ^ h a^i s^oii oa x r g^ 39101 »se^ eo. 
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nam S3i2i a§ ua^a §xis oixi ai^hs, &a3i2i gsia^s sgsioi oixi Aisas hi 

OlShElt £101 S12H5. 11331 S^B E!S SSIOII 11^ 01X1 S3 ^M0)l OIEIMOI S13, Efi AIS 

moiE5 om ai^u°i che oil nsoi g^sia oioii dh» ens ^01 loixife esoi sist 

CI. 

CCIBIAH, S ggg S3le!- gfllgg 5H15I3I flgh 325, §21 B)E) E!S &<^S OlSel PWM ¥SM 

atna2i pwm eitHaa »ae ouiaisss hisspi m& 3301a. 

S3i <a&oiD\ 9\m e ggg, pwm ¥^m ^masi ¥^5 atna ft! aaas oigsioi ta 
3i 3ii » a?ii hichsisi, S3i pwm ¥sm atnai= gaas «ia as a±is ois& pwm ¥^s ^ 

tH El HIOI¥S OlgSIOI ?3SHIOI2l DCS^ aS2| 331s HI0I8IDI, S3| eiWEIt, S3| g*a3| 

as % Emm ^ssioi g&nsi ass xigsife s§xi2i hi asm hibii^s hiois ^ jn s 2111121 

HIH& (MSI 0IS6IO1 PWM eibHEHSJ ±¥1x1 HI01S 5IE* ¥S&0II ^§01 91Q . 

sEff, b gi§g ac/dc atnas s§h ai»oii otxiass ggsife gsa, sa as «ia as s&joii 
si sh 3iioiM m en a 3S ass ocaa°£ asAisit ac/dc awa, 3 ac/dc3hiei2| t^as 

S ¥±5 atHEIS S6HAH S3| 311X1011 ggSfe S|5S Sl£ a^SIOI OlgSI AIUOII HS0| SIP-. 

ES, S3| OlgSI AI^UOIIAH, S3| IGBTS 0|gg| AC/DC atHEIl & 3 CH S&AI31 2925 Si 
?SS25M|, 21 SOII CHHISIE^ ?S&0HI ^§01 SID. 



■?& at 

0151, S &S2| ^AIOIIB S¥8 ESI SSoHAH SMI SI ^gSia agiOl im. 
E3gg tfeOfl 2|& 04X1 M0\ AI^U2| SI CI. 

e wasi oixi ai^hs, »a5i(eo)2i t^asi 3S oixi as<25 e«Ai3it a^g as3iao) 
2i, 3 a^g as3ido)2i 3s i^asi pwMgj*i°5 ^iwasss ^s asAisife pwm ¥^s a 

tH Q(20)2|, Q0I2ES OlgSIOI « Pi gJXISIfe 3* g1II¥(30)2l, 3 &XI¥(30)2| B^S 

S?IS SIOI S3| WS3|(60)2| 311X1(61)011 04X1 aSI S25fe PWMaHiB(40)2l, S3| »a3l(60)2| 
311X1(61)011 £31 ¥SaSS SSSIfe 0|L|g HSIISSJ5(50)21, 

S3I a^g BS3|(10)2| g^OIIAH 3S a#Kla T , lb T , ic T )S SgSlfe 4= 9(101) SI S3| PWM 

a hi a (20)2i s^iA-) gfc+ a ^ (Voc)s gs §^ ^9(102)8 ssh 3S a^2i ass s^ 

g>OI aS IIS XI SI sjBfllOiat 31 HIBSm H|3||»SHICHM 3ISI S3| PWM ¥^5 atfa2J 3)|0IS a 
Si g^AOIfe PWM ¥^M 2!Uia XHICH¥( 100)21, 

S3| BS3|(60)21 3S aS(Va, Vb, Vc)S 3§Slb aS3|(201) S 3S SS(la. lb. Ic)« S 

S5l^ a^3|(202)2l, Zl aS3l(201)2f a#3l(202)2| 3SaS» 90£ ¥IS XIOIB dq §aE|5 

assit 3/2S si a&3i (203)(204)2i, n 3/2S as aspi (203)(204)2i s^asa xisas £ 

§31 (AVR)2| XIS X|gxl« UiashOI Hiai^S HICHSIfe XlgSS XII CH ¥(210)21 , S3| 311X1(61)011 S 

sat as(i F )« 3is^ a# ss3i (205)21, n aw ss3i (205)21 s§ a# (i F ) a S3i xig 

aS HICH¥(210)2| XIS aS XII OH XI ft! aS HICH3|(MVR)2| XISXIB Him 81 01 3 XlOIB Hiail^ 

g jnoism S2imas2i uunsioi S3i pwMatna(40)2i ±9\m ass s^aisi^ pwMawa 

HI 01 ¥(220) 5 

= , s ggg, 33ii ^s§ pwm ¥^§ ama(20)2i, pwm ama(40)s ssh 3iixK6i)°i oixi ass 

HlOISia, 3 PWM ¥ii gJtHa HIOI¥(100)B S8I01 3S H! Q gi|2S PWM ¥SM 

aaa(20)2i 3noiu ass arista ^sa as 33ia hichsib, xieas hi ch¥ (210)011 ah S3i at- 
a3i(60)2j as m a#» ?y&e>oi xis hich xi§xi2i hissioi hibii^s hiois si3. pwMa 

tH a HI 01 ¥(220) 0)1 AH S3| XlSaS HI 01 ¥(210)21 XIS HI 01 3t 21 XISXI ft! 311X1(61)011 S3EI 

fc awi HI3SIOI biai^a hiois 3|xh S2ini2i Hiinsioi S3i pwMatHa(40)°i s^iss hioisie 

S3| £SS PWM ¥S5 gjtHa(20)fe ao|£E» LOSS! 3 S!fe IGBTS 01 g6|3 S13| CHS Oil, 
IGBTLI GT031 0N/0FFHIOIS 4= 21 fe BJEfll SXIS ^SS2S« ^SS 15 SXISiaAH 

§wa as ois°5 ^se 4= sm 3i^oi sia. s, pwm ¥±5 gjtHa(2o)°i asoi ois^j 

°S 31Xlfe S^OIIfe PWM ¥S5 21 tH EH HIOI¥(100)2| aSS 5&»2SM| ^331^25 Oil Ui XI S 
2ISBI ay 4= Slfe 3|^S 31X13 SI CI. 

cisss pwm a hi a (40) t pwm ?i§ a tH a (20)21 sw v 0C d02)s oissioi 311X1(61)21 as 
S sgeici. 

3£|3 e gfg 2| Al^iyg §XI§ 01X1 Al^giS l§2£, STa3| 3||XI (61)011 x|g aai a3l§lfe 
0IU« HSIIS (Initial Flashing)SI5(50)2l, 01 XI AISS aS0|L| ^33| aS2| 9ll«a0| 01X1 A|S 

moil use &s xi§§ife 4= shio)¥(mvr)3i, s-a3i2i axiasa a#i ^-iiihsioi ^a3i ass 
xi§ s§ eife ximhioi¥(avr)2i, xie si oi ¥(W BS3i2i as3i a#s asisioi astsf t as * 
ss as3i(20D2i, a# ^§§ a#3i(202) fti asm a#2i 3s ass 3/2S a^sife dqsis a 

&3|(203).(204)3| ?SSa. 

E 4fe £ 32| PWM ¥ii StHEl HI 01 ¥2) S^ES UEIt" £225. ^a3|(60)5¥a a3|£|fe a^ 
S PWM S! Wa (40)011 S35I3I ¥loHAH PWM ¥^S SHia(20)S 2J18I3II HICH8I3I 9\m XII CH s§1£» 
UEILH3 SiCI. 

pwm ¥^m ama Hioi¥(ioo)fe, ¥^5 aaa2i ssiah ass hichsi3i oixi as 
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XISHdlDa ¥£S 2±tHEH9 eeiAH 8B 2^(Vdc)M UiaotOI 3 xFOlM S«8*te H13tePI<112) 
a, 3 XI1 15^51 (112)9 ^£JsM bieil^lS XHI0]8^ Xllldiai^S fl|0|^|(113)£f, #3| S^g eg* 
51(10)9 ZX\m 3& (la T , lb T . I Or)* 90fl«»« 5>Xlfe d^?, 2& SSini- £f££^A| 

^ z| ^| ^#2^0^ ^^-a^ 3/2# e*^i(H7)a, 3 3/2^ e*3ioi7) 2] <«£!sa 
6f^i andiaisiBaoi5i( 113)21 t^dii dimmoi 3 »g xii25K^5i(ii5)a, &5i 3/2^ a 

fi B!«3I(117)2| XlgXIM HISShfc 2j MHIOi PI ( 1 14)9 g^d^S dl JHShOI 3 »0| 

m =?m$= ffl33^i(H6)a. &5i »2^^i(ii5)a xhi3:?klui(ii6)9 i^^i^i ^ oiai^ xhioi 

8*fe XHI2, fll3diai2|S XIICH5|(118)9, 3 XHI2, XHI3 diai^S X||015|(118)(119)9 #^<ms9 &5| ¥r^ 
e StHEISI 2|«SeKVoc)0l| 95H8f01 3^9 5||0|§ EIOIS ^s(Ta, Tb, Tc)M it 49 8t fa 511019 A|3 
5il#:>l( 120)9, 3 TllOlg BOIgj <M^(Ta, Tb, Tc)M ^ 3fg§6K)j &}| PWM ¥^§ £!tHEi 
(20)9 3^9 5II0IM <Ms(A + , A~)(B + , B _ )(C + , C )M i^6*fa 5II0IM »4PI(121)S ^^^U. 

£ 5^ PWM ¥^M aWEi IHIOIg £!s B«3|2| Ui¥ ?g£0|CL Ol Oil £A|S dh9 30| , 3^9 PWMXHI 
OiS ^16H 2[ 511 01 e EFOIgj £!£(Ta, Tb, Tc)M ^51 gjej^O* Cf§ 3hS§8KM 2|&9 JIOIM 

(a\ a~mb\ b~mc\ cm m\ mm^m mm =?&°\ 35H9 ti^ g^itsio, 520, 530)^ 

8m 9 6!£tt4B:>lte ^51 g/25 dsl ^£B8tfa i£5|<M <g ^51(511)9, 6HS 5II0IM E}0|& 
M^(Ta)M sp| o,^ X|gxl(Load &)B ^ £S8hfa £JsL i^5|(513)9, feOI 5II0IM 

ElOJgJ M^(Ja)J[ ^£P|(513)9 X|g&0UH¥EH Qfg 3fg§I Al^Shfa CJ- 

S 3FgEH (512)9, 3 QzE 3FSEH9 e5IS ^| eh i^j^ll ^ h £§8^ (514)9, 

&D\ ZlDltim 1^51(511)9 &D\ tMii g^^HI OFS BH &5| OS 3^ EH (512)9 Cf^ 5^ 

m &schi mm Mm timou 9>imoi g/s^ <m§ g mcn^ m^jmm (f/f)(516)^, &j\ 

Cfg 3hgEH(512)9 Ail ^<M s0{| 9]7]B[0\ M^^^5|(514)9 M^^^Oll ^J\Q0i ^5H9 

^Xh5f S A| CHI £§£Jb 51§ aXIS^I ?lel QIC] Ef£j<MsM e^8^ QIE. Ef^J ^^51(515)9, 3 Ell 

EEFgj ^^51(515)9 ^51 M^'Me(516)9 M^^^S eHH ^i^8F01 6HS ^9 

A-||1<m^(a + )S ^^8^ X1HOHH5ilO|M(517)9, ^Ol MUMS (516)9 S^M ^SAIH £1^9 ^5| Q| 

HEfS ^^^1(515)9 1^^111 S^6f01 6HS^9 I1I2<Ms(A")S ^ h ^8^ XII22HE ^101^(518) 

S ^P^^ia. OPIAH Ail1^^(A + )^ PWM ^bHS9 Jill 1 #9 *JH IGBT9 51I0IM XilCH^i^^ 

3, HI261s(A")^ ^»0| PWM gld|E)9 HI1^9 HI1 IGBT9 ll\2 IGBT9 ^|0|M XHI CH ^ 

£ 6^ £ 49 3/2^ 5fS ^^5|(117)S ^Oj^^ ^^^Mi, §^H|- ^EH9 3^ <M^S 90£9 
Olfi dq^^E^ ^ ^8^ 3/2^ ^^¥(610)9, 3 3/2& ^^(610)S Pl£! ds5^ *!H£^9 

dq 61^^ ^1^9^ SXI/SJ2 £f£5j| (620)5^ ^^^C[. 3d|3, £ 39 3/2& 
^^5| (203), (204)^ £ 6^ e^8MI ^^SCK 

019^01 =?&<B ^ ^S9 2f§§ *!96^ QmiA ^Q. 

£ 29 01X1- AI^^OIIAH^ »S5|2| ^^2^01 ^0HI£ 01 A|^§j9 gJ^3^0| ^01X1 ^BDl 

D\ §XI8h5|l9fe (31, 01011 eioH B ^SOil 2| B E 39 AI^H^ 2^01 3[0|BE t!W 

EHM 0|g8^ a^S&OII ^511 SI 01 ^ Ell AH S^I ^^A|^^ 91Q . 01 ttH^OII ^2^19 2^ 
J\ ^Oi^jEK ^y^o^ £ 29 Al^gjg ^2519 60%OI^S0IIE M^8^3 £ 

oi as soi tt9 9 uhsoiiah tias ac^i^^ oixh Ai^aoi ^ui^ §§§ »se §xi§ oin ai^h 
oil ¥iim 5ioi a . 

e ^S9 AI^HJ ^AH^ CfgHf ^2519 ^51 S^l ^ U8^| 9\t>WM eiois hbii 

^j¥(50)9 ^XIM ¥2J8^, ^25151- 2^1 ^ij&Cf. 3EHS ^^5|(10)H S8^01 PWM ¥^ 

M ^bHEi(20)0il 2^01 e!5h90 PWM ¥^M ^LHEH ^^9 ^^ISOil 9 6H AH «S0| X-|| CH 9 3 AH PWM ¥ 
^1 tH EH (20) S&0I PWM ¥^M &tHEH(20)9 S&J AH CHI AH ^^a. 

Cf§2^ 3^9 eSIAH 2 2i-(V 0 c)(102)g PWM 2JbHEH (40) o|^2^^^ 0|g9D1 PWM eiWEH (40) 9 ± 
91 SOII OJBf &JWEH9 ^3519 3H»(61)0|| SWM ^^8^3 51^ Oil 9 oH AH »S^|(60)2| 

aioiao. 

£ 40)1 SEAItE! PWM ¥^M StHEH Xj|CH¥( 100)9 B^m M&mQ. PWM ¥^M ?jtHEH(20)M XII CH 
oUlt: , 3& gj^SSrOI DCS^2^ dffl5| ?|oH AH^ £ 3CHI SOI^ Uh9 I*01 , 65H9 S^^^ 

^JKIGBTU GTO y£H ^Xh)M ^x^o^ ^fl OH 8H Ot &Q. 

o>2t £ 3 9 A + 9 A" 5h eAIOII 5ES8F5II E|H. ^XfOII^ HFSW ^ S^7]|£|CH tidjEH^^ 

95| IIH^CHI A + 9 A"e »6f BUjg M^^M #^6H0^ »Q. 

3d|3 £ 3 9 A B + , C + 9 ^?IS QsOil A + , B \ C £e8F5|| 92 3^ ^1^201 MXPI 01 
^ CHI ^jbHEH9 DC 2^01 USXPI- ^^D. 3£HH^, 3^ ^ 65H9 r^A^M ^x^o^ SSAI^jOt 

^3 OlttH A, B, C 9 2 m H«^»2| 5I6fB ^MXilCH9 tHEH9 DC SB2| 

gZI 2^ ^ EH ^5 A ,B ,C 9 2^ S^^XF9 E§A|^e 5)|^8K)1 «II HI CH 61-2 AH 

dc aas Mo\m ^ ^ mma. mo\ ^ah^ o§a ^q. 
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PWM ¥^M £i tHEj X||0)¥2| MOISTS. PWM ¥^M 2tHEH(20)2] DC B(102)2| a SOWS HIE 
^ g>0|- 0| A J§1 DCS^ XI g xl ( 1 1 1 ) a HI1^6PI (112)M goH d 1 52 oh 01 SZfS^ ^El g,^^^ aj 
D\ PWM ¥±S &bHEH(20)^ }l Olg^^M H0I8PII SO. 

SB. £2^1(10)21 2xh^01IAi a#?6Js(la T , lb T , lc T )M 3/2& 5fS E»}| ( 1 17)011 AH £1 

^01- m&X\0\D\ 90SE21 d^ q^2j ^H£S tl^L sLM &&A\3\H, 3 S??2f HI1 PIXIIOI 

}|(113)2j m^m 33123*6^1(1 15) Oil AH blJUohOI m PIXHO)3l(118)£ UMfcHCh SES, d^? 21? 

S fliOISFfe X-U0UI(114)2| «§!6!a2l- #31 3/2# SI H»3|(117)2| d^aHS HI33h6h3| (116) 

Oil AH ti 1128101 WI3 PISIOI3I (119)£ 6!i£M SfcHCK 

CM ^ I AH , 3&§ 2&E^ £th6f£ d^^ ¥a^2| &0| E|3I CLHS01I d^2] 0 ¥sg2i 2^ 

:>h ooi £i3, oi oh soil 1^21 xiiopi- ;fkem. 

m&M d^ans xioistfe ^mmo\j\()u)?i ?jl°b\ d^m- q^2j oisskm pwm ¥^m 

2ibHEi(20)2j A + ,A ~,B + ,B ~.C + ,C ~2| AlZhM ^§6^ 711019 AlZh 3116*31(120)21- PWM ¥^M 

2ib1Et(20)2| A + ,A ~,B + ,B ~,C + ,C ~M ^flSShfcr JIOIM 6!S »»3|(121)» gShOj PWM ¥^M g± tfl 
9(20)31- S*BQ. 

£ 5b PWM ¥^M 3II0IS 61s tt«3|2| U)¥ sl^EM MOJ ^fe 3S2S. 71019 EfOI&j 

6!S(Ta. Tb, Tc)3h gJ^SJ^ , 01 6lsS Df§ 3hSE|(512)M OlgohOI 6!^ *»3| (513)S¥S XI g@ 
&¥El eiCHS 3[?§I Eh CI- . SES CIS 3hSE|(512)S 0|g§h IHIOIil XI ^ I^J^lb ^3|M 

oi ^otot api an soil tt«3i(5i4)oiiAi as ^sei (512)011 w±m eisieo. ^s^se-i (512)011 

AH »S ON/OFF gsm» 5hS (516)011 6lsS °J3*6F0| ON/OFF gSfOI iiOiUE^ S 

a. 

»H, PWM ¥^^ ^tHEH(20)2J A + , A~3|- §A|0il >i?i§£|£ ^Xh3|- Eh££! ¥E4J|- °13| ttHSOi! A + , A~3|- 
SAIOII £S£IS 31 Sf3| mti HIE E|gJ gr»5l(515)3|- SIS01, HIH as (515)21 #^6im2f 

M^MM(516)0IIAH M^£IS 6I^S AND^I0|M(517)(518)M PWM ¥^ &WEH(20)M §^ Am 

Q. 

s\ & 61s »a3|(520)2l- C + , C" 6iS »4S^I(530)2| LH¥S^^ A + , A _ 61s (510)21- act. 

£ 6B £ 4CHI AH ^01^^ 3/2^ SfS BS7K117) S £ 32| 3/2^ 5fS (d/q3 tHEl )(203) . 

(204) M SOi^S mB\S\ 3^ ^ll 90£2| ?|^»0IS ^S dq §§IIf£ aih6fe 

3/2 & £a*¥(610)^ Si^DI. 3/2^ ^lh¥(610)M X£! 61^^^ ^I^^S2| dq 6is^ ^^£IS §XI/ 
si 5! SS^|(620) D\ SACK 

£ 7S £ 32J PWM eiWEISI XilOIM^!£^AH, *a^|2| S^S Xlgmb ^ H3I ^§X|(221)2f ^ 

xii &&&m ^mm ^§xi(v fl )s ^^^i (222) m mm bimmoi pix-iich^i (223)011 

H, 3 PI fll CH ^|(223)2| f^Aig 2F g^3>|(224)2] #^61sS 3^6.^1 (225)011 AH bUBSUl, 3 

3f6.^l(225)2| i^dll Olg^Oj PWM £1WE)2| ^?|X| D + , D _ , E + , E _ S £S AlEiCf. ^, &J\ J\ 
&D\ (225)2| S^6I^£F 3 716.^1(225)21 #^61^011 2J6H QIHEI^M ^ h ^A|5IS QIHEfS 
tt4S^I (226)21 i^^si ^JH2j ohc 7j|0l^(227)(228)S § 6H D + ,D",E + ,E"M m^o\0\ PWM°i bH Ei (40) 

ehS , £ 8^, ^ ^S2| &m ^AIOII^AH, 01 Oil SEAI^j d^2f ^01, £ 32| PWM ¥^M ^tHEH , 

XI ChOI^H §y PWM 2J tHEH2j ^^2f £ 12| AC/DC^bHEIM 9111 Olgsf Al^Ug SOI ^3 91 

Q. 

OI2f^^ ^£2| 0\mm AI^H^, ^ h 2^|2| 2^01 §&£jej AC/DC^bHEj(810)M e^HAH ttS3|2| 

oixfs^e s^a^3, ^s^i2i 2^01 amafe 3tH§ 7|^0| SAS PWM ¥^M a 

tHEI(820), 2*f|^XI ao|2H(830) S PWM el tH 5i (840)M Ti^j ^2P|2j ^|XK61)0j| OIXF^^M S^th 
0. m^, PWM ¥^M ^bHE-l XIIOi¥fe £ 321 XII01¥2f e^eh ^?£0|3, £J\ AC/OC ^^7|(810)2J Til 
OIM XH0j6im£ §1^ XIIOi^BM eSHAH XHICHS eh CI. 0|0||[E^|- £ 3^ £12J §§I ^^Hh Al^^j 

oi act. 

SEeh, £ 9S £ 8 Oil AH AC / DC ^tHEiM eh£h CH S&A|?1 ^P^th ^^^AH 01 £ 32J Al^^^j- £ 
12| Al^gl 2J\\m 2Seh ^ h gsf Al^iie SOj^CK 01^^ 27H2J AC/OC bH EH ( 9 1 0 ) , (920PF 

*£M 2^£JCH Si^a^ f QjL s^oi OI^OI ^712 X^e^^ ae^OIIAH §^£|Oi XilCHB 6^1 

sol, o[m& mm&&o\ ihmtis §¥oii pwm ¥^^ eh (930), «^^xi aoisn (940) §y 

PWMO]tfiE-|(950)« goHAH ^^£JCH ifi^sfb BSS 2^^^ us^l2| TIIXFOil g^lh 4= 2ACHAH CH^ 

wasi ^ ^>ii so. 



D aupi- zh&hsh3 s^^i- g2i§h §xis ej-2j oi a- 

2) g*£Pi e^&2i saasjoii turn oixf ^^sm. 

3) £ Al^ij^ AI^U ^^^^ 2gll Al^tygjo^ Al^^j 3S0II CHEh ^21^01 ^CK 
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4) ¥^m-^ ^bHEH^ei =?&q 2mm M±m mq^ chilixi &mo\ sm. 

5) s##ehoii/hu asE^aoii/H aa» saoi ^f^sm. 



m=?& 1 

wa^isi a^se aas a^g ea:>i« #sh aaAizi* ei^Ais bs^i sujai oufs^im 
&j\ a^g 3M s^ssis a^^xhs oise pwms^^s ±$\%mo\ ™mmo\ s ae* 

BJ\m MO\m 5|W2^2^ e^AI^I^ PWM ^tHE1(20)2f; 

3 PWM ¥AM £!tHEi(20)2J i^SSli QOIS^M 0|g&- «S &XI¥(30)« S6K)I fl§!»OI- 
Oil 2JSH »a^l2l SI » Oil Oilha^M SgSfe PWM2JW E1(40)2f; 

PWM ¥^M &fctiEH20)2| ^EOAH a&8 SlOjsPI ?|» Oi XI- X|gx|(111)2f ¥^M StHEH2] 

AH a^(Voc)M blaflSKM 3 »0I» SI 13k*3| ( 112)21- , 3812^^1(112)21 biai 

«|0|8hte HI1biaiS|» SI0PI(113)2h &3| a^g H&3I(10)2| 2»^ 3^ aS(la T . Ibr, lc T )M 
90fl&»« 3Wlfc <«, 2# §§Hh as^ £fS£^A|5M *ifia^o^ 3/26T £f£ 

H«3l(117)2h 3 3/2# H*3I(117)2| d^?as2f jgmiBD =|*H0PI(113)2| i^^H bl 

mmOj 3 xhS ^8Ffe SI2:»£K?I(115)2K £>0| 3/2^ 53 e*3l(117)2| as2f «« XlgxIS HI 

safe ^msiopk 114)21 uimsioi n x\o\m si3^a:>i(ii6)2K 

M2^3|(115)2I- SI3^a:>l(116)2| m^tt^m ^ UIBII^^ SI 01 6^ SI2. SI3bia|S|« MICH ^1 ( 1 18) 
2K 3 SI2, SI3 b|2||2!» Sl0p|(118)(119)2J #^as2} &D\ ¥^ 3bHE|2| *] #a 2HVoc)0il 2|^6|- 
01 3&2| }||0lg EfOIS a^(Ta, Tb, Tc)S ^£S6^ 511 01 S Ala SI 6i5| ( 120)2f f SIOID EfOIS 
as(Ta, Tb, Tc)S 3hSMohOl' PWM ¥^ atflS(20)2| 3&2| JIOI^ as(A + , A~)(B + , B~ 

)(C + , C)m W&m= 3I0IM a^ g^J|(12im OI^CHa PWM ¥^M ^bHEj HIOI^EKDM 

m\ ^a^i(60)2i 3& a^uva, vt>, vc)s stafb e^^i(20i) a 3& a#(ia, ib, ic)s § 

isfb £f?JI(202)2K Zl a^^l(201)£f ^^^l(202)2J 3&a^S 90£ xhOlM i^b dq 

3/2^ as £&:»l(203)(204)2h H 3/2^ 51 S e «3I (203) (204)2J #^<M^£f X^SgJ- 5§ 
^l(AVR)2| Xh§ XlgxIM bl JHShOI HIBjl^^ XilOiS^ X^a^ BICH¥(210)2F, ^5| SIXK61)0jl §S3 

^ aw(i F )M sfsfb s#^i(205)2F, n a# s#^i (205)2! £m as(i F )2i- &d\ »saa si 

CH¥(210)2j XF§ a^ SI 01 XI §=! ^§ a^ SICH5l(MVR)2j XlgxIS blHe^ 3 xhO|« b|Bj|^^ SI 
0| gUl ^2|Eh<Ms2f b|3m01 401 PWMS!b)9(40)2| ^^ISj a^M ^^A|5lb PWM&ltHEl SI 01 ¥(220) 
^ ^P^9 PWM oitHE-j SICH^&o^ zp^sj >js ^ S og 6fe SZia^ ^Ei 0|g§[ 01 Xh A|^ 



2 

si 1 mm sicH/d , 

4^1 PWM ¥^^ 2JbHEH SI0|§ as ^^5|^ t 

3&2| PWMSICHM ?I5H ^ SIOIM EFOIS ^ls(Ta, Tb, Tc)S ^^k0\ Q$ 3\^^o\0\ ^ 

#2| SIOIM a^(A + , A")(B + f B")(C + , C")S ^Ol ^^6|- £^ ^^21 3?H2j am »«5|(510. 

520, 530)^ =?gv[EL. 

3J\\9\ Mm. ^^d\ e ^oi£ am 2i a^^^^i^ 

8/2H amg S^afe ^^las ^ h ^^l(511)2f, 

6H& ^ilOlM EfOIS a^(Ta)S Cf^ BP I X|gx|(Load &)B ^^8^ as 

^^^l(513)2F, 

5II0IM EfOia as(Ta)5h EJ^SJ^ ^>PI a^ ^^^1(513)2) X) g 2^011 AH ¥E1 Qm ^S§I 

Al^Shfe Cfg 3^E1(512)2K 

3 5^E12J fil^li ^^6^ M^l (514)2F, 

s^ias ^^^1(511)2] 3PI 2/2° asS #^^Hf O^EH CIS 5^Ei(512)2| D§ 3^ 

M &^0II Hf^ A]| M a SOII 2|>im01 asS 3CH^ a^mfe M^MM(F/F)(516)H[, 

6^51 9hSE|(512)2| All ££! & Oil ojX^OI Ah^j ^ h ^5l (514)2J M^asOil ^J\£\0\ ¥5H2| A 

?IS ^XPI- §A|0|| £S£J^ 511 ^XISPI ?|& CIIP Ef^asM QIH Ejgj ^^^l(515)2f, 

3 QIHEfgj ^^5|(515)2J ^«a^2f MHMM(516)2| S^asM Si^mOl 5HS ^2J SI1 

a^(A + )M ° s hA J6fb SMeHE^|0l^(517)2f, 

MilMS(516)2J &aA|g! as2f £J\ QIHEIS ^^Pl(515)2| #^a^M ^^6^01 

6H&^2| SI2as(A")S ^^6^ SI22HH 7ilO|M(518)^ ^§2^ 5^ gZia^ ^!E| 

S Olggh CM Xf AI^H. 
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m=?m 3 

M 1 SCHI 2iCH>d , 

£> h 3| 3/2^ SS3|(117)te, 

gem 1IEH3 3& £im.m 90E3 5H#»0|» dqS^Hf^ SS5H= 3/2& £^¥(610)3, 

n 3/2& e«(6io)« :hs £jm3> ^w£^3 dq e&a^ sxi/ua ^ssi(62o)^ a 

M 1 1I0II 210I/H. 

PWM 2itflEH3 *ilCH¥(220)fer, 

»S3i2i sera xigafe- &a3i a°j- *i§xi(22i)£L gni g*S3i E+aem ^se mmx\(y Q )m 
uiinm^ an 3^31(222)3, 

3 3^31(222)3 f^^II biai^j^ HI0|8H= PIHI0|3|(223)3, 

3 PI fll 0131(223)°! #^!£js3 «2H» & 48 31 (224)3 §^^J5I b|H6fe H|2 3^31(225)3, 

H HI 2 3^31(225)3 S^tlSS 0|§SK)| #31 PWM o]bHS3 ^¥1*1 4:X|3* CHI 83^ 3±M 

ail»3l 91 e QIHEfSe tt»A|3lte CUE El- a »493|(226)3. 

#31 PIE EfgJ B4J3I (226)3 ft^£!s3 #31 HI2 3^31(225)3 S§j£!s ^ 3 i^^II EJHAI& 
<M^g 2|Z[ oh^ s»SK)| #31 PWM eibHE)3 ±9\x\ D, D, E + , E" S »»A|9lte ¥^H3 
3||0IM(227)(228)S ^8 21 "S2^ 6fe SZI2^ ^Ei g*&(S 0|g§[ CM XI- AI^B. 

5 

.HI 1 SOII °iOUH, 
#3| 0\X[ AI^BS. 

^£!3|3 S^B3 2°i §y 211x15 ?-lli^0|- I» h £]3| 2°J" Xlgxl3 dimmoj XilCH^^^^ ^ 

?I80I HI 01 El ^ AC/DC atHEIS EH SSAIS. #3| PWM ¥^M atHH, 2J» gJXI¥ ^ PWM°itHEH3 S 
hbskh 51 ^§25 Site SZ*S& ^EH 01 g» CMXI- A|±B. 

6 

HI 7 »0|| °iOUH, 
#3| 01 IF AI^BS, 

#31 AC/DC ^ltHEi3 CIB AC/DCZi bH EH 3h 5fU CH 3i ^§2^ 8lte S^agf *i 

ei ois& oi» ai^b. 
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